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Particulate Emissions Test Report PES Project No.: M091105B
US Steel Gary Works-No.14 Blast Furnace Casthouse Baghouse Stack March.19, 2009

1.0 Introduction

PLATT ENVIRONMENTAL SERVICES (PES) conducted a pérticulate emissions
test program for U.S. Steel Gary Works in Gary, Indiana on the No. 14 Blast
Furnace Casthouse Baghouse Stack on March 19, 2009. This report summarizes
the results of the test program and test. methods used.

The test locations, test dates and test parameters are summarized below.

Test Overview

Test Location Test Date Test Parameters

No.14 Blast Furnace Casthouse . .
_ Baghouse Stack March 19, 2009 ‘ Filterable Particulate Matter

The identification of individuals associated with the test program is summarized

below.
Location Address Contact
Jim Alexander

U.S. Steel Gary Works _ Manager Environmental Air
Test Facility One North Broadway Compliance

Gary, Indiana 46402 US Steel Gary Works

' (219) 888-3387
Testing Platt Environmental Services, Inc. Mr. Christopher Trezak
Company 1080 Breuckman Drive (630) 521-9400 (phone)
Representative - | Crown Point, Indiana 46307 ctrezak@plattenv.com

The test crew consisted of Messré. D. Runyan, A. Schavey, and C. Trezavk. The
purpose of the test program was to demonstrate compliance with applicable
emissions limits listed in Table 1.

EPA-USS-0299888
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Particulate Emissions Test Report PES Project No.: M091105B
- US Steel Gary Works-No.14 Blast Furnace Casthouse Baghouse Stack March 19, 2009

2.0 Executive Summary

Selected results of the test program are summarized below, in Table 1. A
complete summary of emission test results follows the narrative portion of this

report.
Table 1
Test Results
Test Location Test Parameter Emlssmn Emission )
Limit' Rate Opacity Limit Opacity *
grains/dscf | grains/dscf '
No.14 Blast
Fumace Filterable ' 20% (6 minute

Casthouse Particulate Matter 0.01 0.003 average) 0.0

Baghouse Stack ’

T Emission Limit under 40 CFR 63, Subpart FFFFF Table 1
*Opacity readings were performed by OCS Environmental, Inc. personnel

EPA-USS-0299889
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- . Particulate Emissions Test Report PES Project No.: M091105B
US Steel Gary Works-No.14 Blast Furnace Casthouse Baghouse Stack March 19, 2009

3.0 Test Methodology

Emissions testing was conducted following the methods specified in 40 CFR, -
Part 60, Appendix A. Schematics of the sampling trains used are included in the
Appendix. Copies of field data sheets and/or analyzer print-outs for each test run
are included in Appendix.

The following methodologies were used during the test program:

Method 1 Traverse Point Determination

Test measurement points were selected in accordance with Method 1. The
characteristics of each measurement location are summarized below, in Table 2.

Table 2
Sample Point Selection
. Upstream Downstream Number of

Locations . Diameters Diameters Test Parameter Sampling Points
No.14 Blast -

Furnace .
Casthouse >05 >2.0 Particulate 24

Baghouse Stack

Method 2 Volumetric Flowrate Determination

Gas velocity was measured following Method 2, for purposes of calculating stack
gas volumetric flow rate. An S-type pitot tube, differential pressure gauge,
thermocouple and temperature readout were used to determine gas velocity at
each sample point. All of the equipment used was calibrated in accordance with
the specifications of the Method. Calibration data is presented in the Appendix.

Method 3A Oxygen (O,)/Carbon Dioxide (CO;) Determination

‘Stack gas molecular weight was determined in accordance with Method 3A.
Servomex analyzers were used to determine stack gas oxygen and carbon
dioxide content and, by difference, nitrogen content. All of the equipment used
was calibrated in accordance with the specifications of the Method.

EPA-USS-0299890
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Particulate Emissions Test Report ' PES Project No.: M091105B
US Steel Gary Works-No.14 Blast Furnace Casthouse Baghouse Stack March 19, 2009

Method 5 Filterable Particulate Determination

Stack gas filterable particulate concentrations and emission rates were
determined in accordance with Method 5. An Environmental Supply Company,
Inc. sampling train was used to sample stack gas at an isokinetic rate, as.
specified in the Method. Particulate matter in the sample probe was recovered
using an acetone wash. The probe wash and filter catch were analyzed by PES
personnel in accordance with the method.

Method 9 Visible Emission Determination

Visible emissions were determined in accordance with Method 9. The observer
stood at a distance providing a clear view of the emissions with the sun oriented
in the 140° sector to their back. As much as possible, the line of vision was
approximately perpendlcular to the plume direction.

The line of slght was approximately perpendlcular to the longer axis of the outlet.

OpaCIty observations were made at the point of greatest opacity in the portion of
the plume where condensed water vapor was not present. Observations were
made at 15-second intervals for the duration of the test run.

Visible emissions observations were conducted and recorded by Messrs. Danny
Walsh and Jimmie Johnson of OCS Environmental, Inc. Each is a certified visual
emissions observer, and copies of their certifications are presented in the
Appendix.

EPA-USS-0299891
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Particulate Emissions Test Report . PES Project No.: M091105B
US Steel Gary Works-No.14 Blast Furnace Casthouse Baghouse Stack March 19, 2009

4.0 Test Result Summaries

Company: US Steel Gary Works

Plant: =~ No. 14 Blast Furnace

Test Location: Casthouse Baghouse Stack
Test Method: M5

- Source Condition 1 Fan Only 1 Fan Only 1 Fan Only
Date 3/19/09 3/19/09 3/19/09

Start Time 8:03 9:30 10:57
End Time 9:17 - 10:44 12:11
: : Run 1 Run 2 Run 3 Average
| ' Stack Conditions
‘Average Gas Temperature, °F 88.7 79.8 78.5 , 82.3
Flue Gas Moisture, percent by volume  0.8% 0.8% 0.9% - 0.8%
Average Flue Pressure, in. Hg  29.88 29.88 29.88 29.88

Gas Sample Volume, dscf 74.985 70.498 70.187 71.890
Average Gas Velocity, ft/sec  42.612 43.587 43.225 43.141
- Gas Volumetric Flow Rate, acfm 339,358 347,120 344,239 343,572
Gas Volumetric Flow Rate, dscfm 323,522 336,492 334,107 331,374

Average %CO; by volume, dry basis 0.1 0.1 0.1 0.1 -
Average %0, by volume, dry basis 20.9 20.9 . 20.9 20.9
Isokinetic Variance  101.4 101.7 101.9 101.7

| Filterable PM (Method 5) _ |
' grainsfacf  0.0035 0.0023 0.0016 0.0025
grains/dscf  0.0036 0.0024 0.0017 0.0026
Ib/hr  10.043 '6.881 4848 = 7257

EPA-USS-0299892
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Particulate Emissions Test Report . | PES Project No.: M091105B
US Steel Gary Works-No.14 Blast Furnace Casthouse Baghouse Stack March 19, 2009

5.0 Process Data

Productioh data and fuel use data was recorded by plant personnel during each
test run in order to correlate emission rates to production and fuel use.
Production data and fuel use data is on f' le at the facility.

6.0 Conclusion and Certification

PLATT ENVIRONMENTAL SERVICES is pleased to have been of service to
U.S. Steel Gary Works. If you have any questions regarding this test report
please to not hesitate to contact us at 630-521-9400. .

CERTIFICATION

As project manager, | hereby certify that this test report represents a true and
accurate summary of emissions test results and the methodologres employed to
obtain those results, and the test program was performed in accordance with the
methods specified in this test report.

PLATT ENVIRONMENTAL SERVICES'

Program Manager

| Christopher S. Trezak

-

. ' : Quality Assurance
 Jeffrey M. Crivlare

EPA-USS-0299893
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EQUAL AREA TRAVERSE FOR ROUND DUCTS

v

Disturbance

Length
> 1/2 Dia. »
Measurement
* - Site
1234586 Length :
> 2 Dia, -
t .\ Disturbance
L .
Job: US Steel Gary Works
No. 14 Blast Furnace
Gary, Indiana
Date: March 19, 2009
Teét Location: Casthouse Baghouse Stack
Stack Diameter: 13.0 Feet
Staok Area: 132.732 Square Feet
No. of Points : 12
No. of Ports: 2
Port Length: 7 Inches
M091105B ' 8 Platt Environmental
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USEPA Method 2 - S-Type Pitot Tube Diagram

1.91 ~ 2.54 cm
Flexible Tubing

(.75 - 1.0 in) l
’ Q
0.64 cm

’ 0.25 i
| I Temperoture Sensor ( in)

7.62 cm (3 in)
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Leak—Free Connections

1

Gas Flow

SRS

Manometer

M091105B 9 - , Platt Environmental -
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'USEPA Method 3 - Integrated OxygénICarbon Dioxide Sample
Train Diagram ‘ .

Vocuum Gauge

Main, Valve
I By—Pass Valve

I:l\ TIIIITZ == ——
Probe ,

End Pocked Stack Wall
ith Glass -
Wool) Pump Surge Tank
Air-Cooled Condenser
Tedlar Gos Sompling Bag
M091105B 10 Platt Environmental
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USEPA Method 3A - Oxygen and Carbon Dioxide Sample Train

Diagram
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M091105B
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L

11 Platt Environmental

Ice Bath
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USEPA Method 5 - Particulate Matter Sample Train Diagram

(Fiter Holder Check Volve
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f5]ice Bath
T Temperoture
Sensor
M091105B , 12 Platt Environmental
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PLATT ENVIRONMENTAL SERVICES, INC.
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= Pitot tube constant, 8549 — [
sec

Particulate Nomenclature

Cross-sectional area of stack or duct, square feet )

- Cross-sectional area of nozzle, square feet

Water vapor in gas stream, by volume
Acetone blank residue concentration, g/g

= Concentration of particulate -matter in gas stream at actual conditions, gr/acf

Pitot tube coefficient -

Concentration of particulate: matter In gas stream, dry basis, corrected to standard conditions,
gar/dscf

Isokinetic sampling variance, must be 90.0 % £ 1KV £ 110.0%

= Dry molecular weight of gas, Ib/lb-mole

Molecular weight of gas, wet basis, Ib/lb-mole

Molecular weight of water, 18.0 ib/ib-mole

Mass of residue of acetone after evaporation, grams
Barometric pressure at testing site, inches mercury

Static pressure of gas, inches mercury (Inches water/13.6)
Absolute pressure of gas, inches mercury = Py, + Py

Standard absolute pressure, 29.92 inches mercury

Actual volumetric gas flow rate, acfm

Dry volumetric gas flow rate corrected to standard conditions, dscfh
ideal gas constant, 21.85 inches mercury cubic foot/°R-b- mole
Dry gas meter temperature ‘R

Gas temperature, °R .

Absolute temperature, 528°R

Volume of acetone blank, ml

. Volume of acetone used in wash, mi

Weight of residue in acetone wash, grams

Total amount of particulate matter collected, grams

Total volume of liquid collected in impingers and-silica gel, mil

Volume of gas sample as measured by dry gas meter, dcf

Volume of gas sample measured by dry gas meter, corrected to stan dard conditions, dscf
Gas velocity, ft/sec

Volume of water vapor in gas sample, corrected to standard conditions, scf
= Dry gas meter calibration factor

Average pressure differential across the orifice meter, inches water
Velocity head of gas, inches water

Density of acetone, 0.7855 g/ml (average)

Density of water, 0.002201 1b/ml

Total sampling time, minutes

17.647 °R/in. Hg

0.04707 ¥/ml

0.09450/100 = 0.000945

ft | (Ib/Ib — mole)(in. Hg)]
(*R)(in-1,0)

Percent excess air
Percent carbon dioxide by volume, dry basus

Percent oxygen by volume, dry basis’

Percent carbon monoxide by volume, dry basis
Percent nitrogen by volume, dry basis

Ratio of O, to N, in air, viv

Molecular weight of N, or CO

Molecular weight of O, '

Molecular weight of CO,

Specific gravity of mercury (Hg)

13 Platt Environmental

EPA-USS-0299900
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PLATT ENVIRONMENTAL SERVICES, INC.

Particulates Calculation Formulas

w RTs
1‘ Vw(std) = \]lc( £ J(—];.EL) = :K'Z\lic'-:'

Mw std .
ABE: ‘ AH
T (Pbar + <-13_6)) (Pbar + (Ig-g) )
2, Vo =V, Y | =2 S =K,V ¥ —222
nystd) m T P o 1 'm .
Vw(std) i

W (Vm(std) + Vw(std))
4. M, = 0.44(%CO,) +0.32(%0,) + 0.28(%N,)

5. M, =M,(1-B,)+18.0(B,,)

6. C, =—2 |
Vapa .

7. W, =C,V,,p,

. Cyy =15.43K{ m,F, J
‘ w(std) + Vm(sld) T;

a

w .

9. Cg = (15.43 grains/gram) (m,/V,, )
AP,

PM;
1 1 . Qacfm = VsA(6osec/min)

10. v,=K,C,

Tsths

2.Q, = - Ssals | 4
1 ’ Qsd (3600$ec/hr)(1 B\Vs) Vs (TSP ] A

std

13. E (emission rate, Ibs/hr) = Q,,(C,/7000 grains/Ib)

’I;Vm(std)P std - K Tsvm(std)
Tstd VSQAnP s 60(1 - B\vs) ! P sVsAng(l_— B\vs)

14. IKV =

%0, ~ (0.5 %CO) )xldo

15. %EA = .
0264 %N, — (%0, —0.5%CO)

M0911058 | 14

Platt Envirohmental ‘

EPA-USS-0299901
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PLATT ENVIRONMENTAL SERVICES, INC.

Volumetric Flow Nomenclature
A= Cross-sectional area of stack or duct, ft?

By = Water vapor in gas stream, proportion by volume
G, = Pitot tube coefficient, dimensionless
Mg = Dry molecular wéight of gas, Ibflb-mole
M, = Molecular weight of Qas, wet ba’éis, Ib/ib-mole
My = Molecular weight of water, 18.0 lb/lb-mqle |
Puar = Barometric pressure at testing site, in. Hg
Pg= Static preséure of gas, in. Hg (in. H,O/M 3.6)
P.= Absolute pressure of gas, in. Hg = Py + Py
Psm = Stand_ard absolute pressure, 29.92 in. Hg
Qucim = Actual volumetric gas flow rate, acfm
Qg = Dry volumetric gas flow rate corrected to standard conditions, dscf/hr
= [deal gas constant, 21.85 in. Hg-f¥/°R-lb-mole
T, = Absolute gas temperature, °R
Teq = Standard absolute temperature, 528°R
ve = Gas velocity, ft/sec
Vet = Volume of water vapor in gas sample, corrected to standard conditions, scf
Y = Dry gas meter calibration factor
Ap= Velocity head of gas, in. H0
K1 = 17.647 °R/in. Hg
%EA = . Percent excess air
%CO,= Percent carbon dioxide by volume, dry basis
%0, = Percent oxygen by volume, dry basis
%N, = Percent nitrogen by volume, dry basis
0.264 = Ratio of O to Ny i al, viy
0;28 = Molecular weight of N, or CO, divided by 100
0.32 = Molecular>welght of Oé divided by 100
0.44 = Molecular weighi of CO, divided by 100

13.6 = Specific gravity of mercury (Hg)

MO091105B o 15 Platt Environmental

EPA-USS-0299902
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PLATT ENVIRONMENTAL SERVIGES, ING.
Volumetric Air Flow Calculations |

- DH
(Pyar + (ﬁ—g))
—_ L IxY

(460+Tm) |

Vm (std) =17.647 x Vm x

Vw (std) = 0.0471x Vic

B&é{  Vw (std) }
Vw (std) + Vm (std)

E : Md = (044 x %CO,) + (0.32x %0,) +[0.28x (100- %CO, —%0,)]
Ms =Md x (1- Bws) + (18 x Bws)

= vs= [5H480) P« Cpx85.49
‘ Msx Ps .

Acfm = Vs x Area (of stack or duct) x 60

Sefin = Acfinx17.647 x| 25
X 460+ Ts) |

Scth = Scfin x 60511-3 :
hr

acfm = actual cubic feet per minute
scfm = standard cubic feet per minute
scfh = standard cubic feet per hour

Cp = pitot tube correction factor
Ps = absolute flue gas pressure
Ms = molecular weight of gas (ib/lb
: mole)
-Md - = dry molecular weight of gas
(Ib/lb mole)

Bws = water vapor in gas stream
proportion by volume

M0911058 16 | Platt Environmental
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- PLATT ENVIRONMENTAL SERVICES, INC.

MOISTURE CALCULATIONS

Vi -Vop RT,
\/\vc(std) = L P dM 4= 0‘04707(\71' —\fx)
st W o ‘
~W)RT, .
V\vsg(std) = (Wf P . ) 4= 0.04715 (Wf —W)
sl w .
Pbar + AH
13.6

\/m(std) = 1764 _Vm Y ) T

m
B ) Vwc(std) + szg(std)
ws
Mvc(s(d) + szg(s(d) + V mstd)

Where: _ ‘
Bws = Water vapor in gas stream, proportion by volume

. Mw= Molecular weight of water, 18.015 Ib/lb-mole
Pwar = Barometric pressure at the testing site, in. Hg
o ' Psg = Standard absolute pressure, 29.92 in. Hg,
R= Ideal gas constant, 0.048137 (in. Hg)(f®)/(g-mole)(°R) =
121.8348(in. Hg)(ft®)/(Ib-mole)(°R)}/453.592 g-mole/lb-mole
Tm= Absolute average dry gas meter temperature, °R
Tea = Standard absolute temperature, 528 °R -
Vi= Final volume of condenser water, m|
V= Initial volume of condenser water, mi
Vm = Dry gas volume measured by dry gas meter, dcf

V,,;(std) = Dry gas volume measured by dry gas meter, corrected to standard conditions, scf
Vwestg) =  Volume of condensed water vapor, corrected to standard conditions, scf
Vwsgetg) = Volume of water vapor collected in silica gel, corrected to standard conditions, scf

W= Final weight of silica gel, g
W, = Initial weight of silica gel, g
= Drygas meter calibration factor
AH = Average pressure exerted on dry gas meter outlet by gas sample bag, in. Hzo
pw= Density of water, 0.9982 g/ml
13.6 = Specific.gravity of mercury (Hg)
1 764 = Tsld/ F’std
0.04707 = f¥ml 0.04715 = ft¥/g

M0911058 - 17 Platt Environmental
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Company:. US Steel Gary Works

" Plant: No. 14 Blast Furnace
Test Location: Casthouse Baghouse Stack
Run: 1 :
Date: ~ 319/2009
Dry Molecular Weight

Md = 0.44 x (%CO,) + 0.32x (%0,) + 0.28 x %N,
%CO, = 0.1 %0, = 20.9 %N, =
Md = 28.85
Wet Molecular Weight
Ms = Md x (1-Bws) + (18.0 x Bws)
Md=__ 28.85 Bws=__ 0.008
Ms = 28.77 -.

Meter Volume at Standard Conditions

Vm(std) = 17647 X Y x Vm x (Pbar +DH/13.6)
‘ Tm
Y= 0.994 Vm= 72,394 Pbar =
DH = 3.03 , Tm= 510.0

Vm(std) = 74.985.
Volume of Watér Vapor Condensed
- Vw(std) = 0.0471 x (net H,0 gain)
Net H,0 = | 12.5
Vw(std) =  0.589

Moisture Content

Bws = Vwe(std)
Vwe(std) + Vm(std)
Vw(std)=  0.589 Vm(std)=  74.985
Bws = 0.008 . -

Platt Environmental Services, Inc.

79.0

20.89

Template Rev. 2/26/09

M091105B 18 ' Platt Environmental
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Company: US Steel Gary Works

Plant: No. 14 Blast Furnace

Test Location: Casthouse Baghouse Stack
Run: 1 ’

Date: 3/19/2009

Average Duct Velocity /

Vs = 85.49 x Cp x SqrtDP (avg) x (Ts (avg)/ (Ps x Ms))*?

Cp=  0.840 Ts{avg)=  548.7
Vs= 42,61

Volumetric Flow Rate (Actual Basis)

Q= Vs x A x 60

Vs=_ 42,61 A=_ 132732

Q=__ 339358
Volumetric Flow Rate (Standard Basis)

Qstd=17647 x @ x Ps
Ts (avyg)

Q=__ 339358 Ps=_ 29.88

Qstd= 326062
Volumetric Flow Rate (Standard Dry Basis)

Qstd(dry) = Qstd x (1-Bws) o

Qstd = 326062 Bws=" 0.008

Qstd(dry) = 323522
Isokinetic Variation:

%ISO = 0.0945 x Ts x Vm(std)
Vs x8 x An x Ps x (1-Bws)

Ts=_ _ 548.7 Vm(std)=  74.985
An=__0.0003801 - 6= 72.0

Bws = 0.008

%IS0O = 101.4 :

Platt Environmental Services, Inc,

M091105B _ 19

- Sqrt DP (avg): 0.743
Ps = 29.88 Ms= 28.77 :

Ts {(avg) = 548.7

42.612
29.88

-
]
it n

Template Rev. 2/26/09

Platt Environmental
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Company: US Steel Gary Works

Plant: No. 14 Blast Furnace
_Test Location: Casthouse Baghouse Stack
‘Run: 1 ; :

Date: 3/19/2009

PM Concentration: :
This example represents the filterable fraction. For other fractions, use the obtained m, for that

particulate fraction.

Co= m, x 15.43
Vm(std)

m,(g)= 0.0176 Vm(std)= 74.985
 Co= 0.0036 gridsce
PM Emission Rate: '

ERIb/hr= - Co X Qstd(dry) . x 60

{ 7000 |
, ' ERIb/mmBtu=  Co x Fd (dscfimmBtu) x 20.9
3 7000 20,9 -02%

Co= 0.0036  Qstd(dry)= 323522

f ERIb/hr= 10.043 Ib/hr

Platt Environmental Services, Inc. . Template Rev. 2/26/09

M091105B | 20 Platt Environmental

EPA-USS-0299907



EPA-R5-2012-0005960000288

Platt Environmental Services, Inc -

Chain-of-Custody Form

Project Number: MDG[ 1ins Date Resuits Required: N@?—MAL-

Client: LS %rgm__, TAT Reduired: Nc@m.&,(. '
' Plant/Test Location: G‘AR\{ Weoeils Project Supervisor: &_.“z, s pezll.

Samble ' Sample Sampia~ Poi‘nt Identification #of Sub Analysls Required Volume,
Number | Date Conts Lab mis
T R e et N N 7

022 |3-11|  “Temr $2 1 oo M~5T

023 (217 | remr 3 S MmS”

024 |3-19 Bﬁgtg&iﬁﬂ%is%%uaméf Q N -

025 |2-19 | ~tesT o 2 M

026 |3-19 |- Tesr 3 - ms

027_[g-pp [F! PiSqReeCq SRk X M

028 |Z-aO A ¥, - = A

029|330 TesT $-3 2 As

030 -|3-20 Acsranes Beaw il 'l M

031 o |

032

033

034

035

036

037

038

039

040 ‘ \
(ﬁlivered to Lab by: batemmef: | Recelvedby:  DatefTime: 324 Processed f{V\g\,@@ DatefT! Ime:g (2004
<z7l’” 20 140 by fibps. W‘*MCWW cl u:.{ % Aot 15! SDAr~
~ Laboratory Notes:

M091105B 21 Platt Environmental
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US Steel Gary Works

Company: .
Plant: No. 14 Blast Furnace
Test Location: - Casthouse Baghouse Stack '
Analysis Date: 3/26/2009 Analyst: JM
Description ID# vol. Initial Weight Final Welght Net Weight Gain
Test No. 1 1 '
Filter Pan , .
Fitter : 2193 0.3441 ' 0.3463 0.0022
Acetone Wash 3002 89mis 5:2283 5.2437 - 0.0154
‘MAcetone Blank . o ’0.0000

Total Acetone Fraction 0.0154
Total Front Half Weight 0.0176 .
Test No. 2
Filter Pan ,
Filter. 2194 ' - 0.3453 0.3479 0.0026
Acetone Wash - 3003 92mis 5.2353 5.2436 0.0083
Acetone Blank - ~ 0.0000
Total Acetone Fraction ' - 0.0083
Total Front Half Weight ' 0.0109
Test No. 3
Filter Pan .
Filter 2191 0.3457 0.3487 - 0.0030
Acetone Wash 3004 74mis 5.2202 5.2249 0.0047
Acetone Blank . - 0.0000

" |ITotal Acetone Fraction : 0.0047
Total Front Half Weight : 0.0077
Blank Summary '
Acetone Wash 3241 100 mis 2.5685 2.5685 0.0000

Platt Environmental Services, inc. Template Rev, 2/26/09
MO091105B ' 22 Platt Environmental
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Company: US Steel Gary Works
- Plant: No. 14 Blast Furnace
Test Location: Casthouse Baghouse Stack

Test Method: M5
Test Engineer: - DCR
" Test Technician: CST/ASHV:

ib/mmBtu Emissions by:
Type of Fuel Firing:
Heat Input, mmBtu/hr: Enter Here or For Each Run

Temp ID: CM16
Meter ID: . CM16
Pitot ID: "~ 008A
Pitot Tube Coefficient: 0.840
Probe Length: 13.0 Cft
Probe Liner Material: Stalnless-Steel
) Nozzle Diameter: - 0.264 in.
Nozzle Kit ID Number: 6
Meter Calibration Factor (Y): . 0.994
Meter Orifice Setting (Delta H): 1.616
Sample Plane: Horizontal
 Port Length: 7.00 in.
Port Size (diameter): 3.00 in.
Port Type: Flange
Duct Shape: Circular
" Diameter 13 ft
Duct Area: 132,732 Sq. Ft.
Number of Ports Sampled: . 2 ’
Number of Points per Port: 12
Minutes per Point: . 3.0
Total Number of Traverse Points: 24
Test Length: 72 min.
Train Type: Hot Box
Source Condition: 1 Fan Only
# of Runs 3
Platt Environmental Services, Inc. ' - Template Rev. 2/26/09
M091105B o 23 Platt Environmental
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Company: US Steel Gary Works
Plant: No. 14 Blast Furnace
Location: Casthouse Baghouse Stack
Test Method: M5

RUN1
Filterable Condensable
Sample ID:
ftem: Filter
PM, grams (net) collected: 0.0176
RUN 2
Filterable Condensable
Sample ID: ’
' ' Item: Filter
PM, grams (net) collected: 0.0109
RUN3 :
Filterable Condensable
Sample ID:
. ftem: Filter
PM, grams (net) collected: 0.0077
Platt Environmental Services, Ini:.
M091105B. 24

Template Rev. 2/26/09
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Run 1-Method M5
Company: US Steel Gary Works Date: 3/19/09
Plant: No. 14 Blast Furnace Start Time: 8:03
Test Location: Casthouse Baghouse Stack End Time: 9:17
Source Condition: 1 Fan Only ' :
DRY GAS METER CONDITIONS STACK CONDITIONS
. AH: 3.03 In. H,0 Static Pressure -0.20 In. H,O
Meter Temperature, Tm: 50.0 °F - - Flue Pressure (Ps): 29.88 in. Hg. abs,
. SgitaP: 0743 In. HO Carbon Dioxide; 0.10 %
Stack Temperature, Ts: 88.7 °F Oxygen: 20.90 %
Meter Volume, Vm: 72394  §f° Nitrogen: 79.00 %
Meter Volume, Vmstd; 74985  dscf Gas Welght dry, Md: 28.852  ib/ib mole
Meter Volume, Vwstd: 0.589  wscf Gas Welght wet, Ms: ~ 28.767 - ib/lb mole
Isokinetic Variance: 1014 %l Excess Air: - %
Gas Veloclty, Vs: 42612 fps
Testlength 7200  inmins. Volumetric Flow: 339,358  acfm
" Nozzle Diameter  0.278 Ininches ‘Volumetric Flow: 323,522 dscfm
Barometric Pressure 2889 InHg Volumetric Fiow: . 326,062

MOISTURE DETERMINATION

scfm

200.0

Initia Impinger Content: mi Sllica Initial Wt, 212.2
Final Impinger Content: 2010 ml Sllica Final Wt.. 223.7
. Difference: 1.0 Difference: 11.5
Total Water Galn: 12.5 Molsture, Bws: 0.008 Supersaturation Value, Bws: 0,046
Veloclty Orlfice Actual Stack 3 Meter'i'emp Collected Point
Port~ Clock = Headsp BH Meter Vol. Sqrt, Temp fnlet -Outlet Vol, Vel
Paint No. Time in. H20 In. H20 # o E °F °F i filsec
-1 8:03:00 0.45 2.40 65.350 0.671 104 50 48 2,690 38.491
2 80800 | o052 270 58,040 0.721 101 50 49 2,944 41.377
-3 8:09:00 048 2,60 60.984 0,693 08 51 49 2766 30.754
-4 8:12:00 046 250 63.750 0,678 96 62 49 2.800 38.917
-5 8:15:00 0.47 2.50 66,550 0,686 94 53 - 49 2.780 39338
-6 8:18:00 042 220 69.330 0.648 93 53 49 2.650 37.188. .
-7 8:21:00 044 240 71.980 0.663 93 53 49 2.710 38.061
-8 8:24:00 051 2.80 74.690 0714 90 53 49 2.920 40.977
-9 8:27:00 0.79 4,30 77.610 0,889 89 53 . 49 3.630 51.000
-10 8:30:00 0.81 4.40 81.240 0.900 89 53 49 3.683 51642 '
-11 8:33:00 0.75 4.05 84.923 0.866 88 53 49 3.537 49.692
-12 8:36:00 068 3.70 88.460 0.825 88 53 49 3.220 47.317
8:39:00 91.680
24 8:41:00 0.38 2,10 91.680 0.616 87 51 48 2.330 35371
2 8:44:00 042 230 94.010 0.848 87 51 48 2.670 37.188
3 8:47:00 0.39 2.10 96,680 0.624 88 51 48 2.550 35.834
-4 8:50:00 0.45 240 ._99.230 0.671 85 51 48 2.740 38.491
5 85300 | 042 230 101.970 0,648 85 61 48 2.650 37.186
-6 8:56:00 -048 2.50 104.620 0.893 84 51 48 2,830 39.754
-7 8:59:00 0.54 2.90 107 450 0735 84 51 48 3.010 42,165
-8 9:02:00 0.65 3.50 110.460 0.806 83 51 48 3.280 46.261 _ |
-9 9:05:00 0.72 3.90 113.740 0.849 83 51 47 3.460 48.688
-0 9:08:00 0.78 - 4.20 117.200 0.883 82 51 47 3.620 50,676
-11 ~ 9:11:00 0.77 4.20 120.820 0.877 82 51 47 3,590 50.351
3 -2 9:14:00 0.67 3.60 124.410 0.819 81 51 47 3334 46967
9:17:00 127.744 "
Total 72.304 5.6 - 483 72.394
Average 3.03 0.743 88,7 50.0
Platt Environmental Services, inc. Template Rev. 2/26/09
M091105B 25 Platt Environmental
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Run 2-Method M5

‘Company: US Steel Gary Works Date: 3/19/09
Plant: No. 14 Blast Furnace * Start Time: 9:30
Location: Casthouse Baghouse Stack End Time: 10:44
Source Condition: 1 Fan Only .
' ] " DRY GAS METER GONDITIONS STACK CONDITIONS
AH: 269 inHO Static Pressure -0.20 in. H,0
" Meter Temperature, Tm: 52.4 °F Flue Pressure (Ps); 29.88 in. Hg. abs.
‘ Sqrt AP: 0766  in. H.O Carbon Dioxide: 0.10 %
Stack Temperature, Ts: 79.8 °F Oxygen: 20.90 %
Meter Volums, Vm:  68.438  ¢f Nitrogen: 79.0 %
Meter Volume, Vmstd:  70.498  dscf Gas Weight diy, Md: 28.852 Ib/ib mole
Meter Volume, Vwstd: 0537  wscf Gas Welght wet, Ms: 28,770 - Iiblbmole
Isokinetic Vartance: 101.7 %l Excess Air -~ %
Gas Veioclty, Vs: 43.587 fps
" TestLength 7200  inmins, Volumetric Flow: . 347,120  acfm
Nozzle Diameter  0.264  Ininches Volumetric Flow: 336492  dscfm
Barometiic Pressure  29.89  inHg . Volumetric Flow: 339,055 = scfm
MOISTURE DETERMINATION : :
Initlal impinger Content: 200.0 mi : Sllica Initial Wt, 209,85
Flnai Impinger Content: 2000 mi Sllica Final Wt, 220.9
' Difference: 0.0 Difference: 1.4
Total Water Gain: 114 Molsture, Bws: 0.008 Supersaturation Value, Bws: 0.034
Velocity Orifice Actual Stack Meter Temp Collected Point
Ports Clock Head Ap AH Meter Vol. Sqrt. Temp Inlet Outlet Vol. Vel
Point No. Time in. H20 in. H20 1 o °F g *F iy filsec
1-1 9:30:00 0.40 2.00 27.902 0632 80 53 44 2.328 35.991
2 9:33;,00 0.45 2,00 80.230 0671 80 53 44 2470 38.174
-3 9:36:00 048 '2.40 32.700 0.693 80 54 44 2550 39.426
-4 9:39:00 053 240 35250 | 0.728 80 55 44 2,680 41429
-5 9:42:00 0.49 2.20 37.930 0.700 79 58 44 2580 39.835
-5 9:45:00 0.48 2,10 40.510 0.693 79 58 45 2.550 39.426
7 9:48:00 0.53 240 43,060 0728 79 58 45 2,680 41.429
-8 9:51:00 064 2.80 45.720 0.800 79 59 45 2,900 45.526
-9 9:54:00 073 3.30 48.620 0.854 79 60 48 3.270 48,621
-10 9:57:00 0.82 3.70 51,850 0.908 79 60 48 ~3.400 51.534
-1 10:00:00 0.85 3,80 55.290 0.922 79 60 46 3.470 52,466
-12 10:03:00 0,80 3,60 58.760 0.894 79 60 46 3.360 - 50.899
' 10:06:00 62,120 v
2 10:08:00 045 2.00 62420 | 0671 81 £9 47 2,529 38,174
2 10:14:00 0.48 2.20 64,648 0.693 81 59 47 2.591 39,426
-3 10:14:00 0.53 2.40 67.240 0.728 80 59 48 2.740 41,420 |
-4 10:17:00 0.49 2.20 69.980 0.700 80 59 48 2.630 39.835
-5 10:20:00° 043 1.90 72.610 0.658 80 59 48 2.280 37.316
-6 10:23:00 0.37 1.70 74.890 0.608 80 59 48 2.290 34.615
7 - 10:26:00 0.55 2.50 77.180 0,742 80 59 43 2.780 42.203
-8 10:28:00 0,64 2.90 79.960 0.800 80 59 49 3,010 45.526__|
9 10:32:00 0.75 340 82,970 0.866 80 59 49 3.250 49.283
-10 10:35:00 0.83 3.70 86.220 0911 80 59 49 3420 51.845
-1 10:38:00 0.88 4.00 89,640 0.938 80 59 49 3.530 53.383
-12 10:41:00 0.72 3.20 93.170 0.849 80 59 49 3.470 48.287
10:44:00 | 98,340 :
Totat 68.438 58,1 466 68.438
Average 289 0,766 79.8 524 .
Platt Environmental Servicss, Inc. Template Rev. 2/26/09
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Company: US Steel Gary Works

Run 3-Method M5

Dats: 3/19/09
Plant: No. 14 Blast Furnace Start Time: 10:57
Location: Casthouse Baghouse Stack End Time: 12:11
Source Condition: 1 Fan Only
DRY GAS METER CONDITIONS STACK CONDITIONS
AH: 2.76 In. H,O Static Pressure -0.20 in. H0-
Meter Temperature, Tm: 49.6 °F Flue Pressure (Ps). 29,88 in. Hg. abs.
Sqrt AP: 0.760  in.H,0 Carbon Dioxide: 0.10 %
Stack Temperature, Ts: 78.5 °F Oxygen: 20.90 %
Meter Volums, V. 67.761  of Nitrogen: 79 %
Meter Volume, Vmstd: 70,187  dscf Gas Welght dry, Md: 28,862 Ib/ib mole
Meter Volume, Vwstd: 0612  wscf Gas Welght wet, Ms: 28.768 ib/ib male
Isokinetic Variance:  101.8 %l Excess Alr; - %
Gas Velodity, Vs; 43.225 fps
Test Length 7200  Inmins. Volumetric Flow: 344,239  acfm
Nozzle Diameter  0.264  Ininches Volumetric Flow: 334,107  dscfm
Barometric Pressure 2089 InHg . Volumetric Flow: 337,022  scfm
MOISTURE DETERMINATION .
Initlal tmpinger Content:  200.0  mi Sllica Inftlat Wt . 211.3
Final impinger Content: 2000 ml Sllica Final Wt. 2243
Difference; 0.0 Difference: 13.0
Total Water Gain: 13.0 - Molsture, Bws: 0.009 Supersaturation Value, Bws: 0,033
Velocity Orifice Actual Stack Meter Temp Collected Point
Port~ Clock Head 4p AH Meter Vol. sqrt. Temp ' Inlet Outlet Vol. Vel
Polnt No, Time In. H20 in. H20 it Ap *F *F °F iy ft/sec
1-1 10:57:00 045 2,00 96.763 0.671 79 52 47 2497 38,138
2 11:00:00 048 . 220 99.260 0,693 79 52 47 2.500 39.389
-3 11:03:00 0.51 2.30 101.850 0.714 78 53 47 2670 40.601
-4 11:06:00 0.54 2.50 104.520 0.735 79 53 47 2.740 41778
-5 11:00:00 046 210 107.260 0.678 79 53 47 2,530 38,559
-6 11:12:00 048 2.20. 109.790 0.693 79 54 48 - 2,590 39.389
-7 11:15:00 0.52 240 112,380 0.721 79 53 47 2.650 40,957
-8 11:18:00 0.63 2.90 115,030 0.794 79 52 47 3010 45125
-9 11:21:00 0.74 3.30 118,040 0.850 79 52 47 3210 48,807
~10 11:24:00 0.88 3.90 121.250 0.927 79 52 47 3470 52.723
1 14:27:00 0.69 4.00 124,720 0.943 79 52 . 47 3.520 53,635
~12 11:30:00 082 3.70 128240 | -0.908 79 52 47 3358 51.482
11:33:00 131.598
2-1 11:35:00 044 2,00 131,598 0.663 78 52 A7 2.502 37.712
2 _ 14:38:00 0.49 2.20 134.100 0.700 78 52 47 2.620 30.797
-3 11:41:00 0.54 240 136.720 0.735 78 52 47 2.740 41778
-4 11:44:00 047 2,10 139480 0.688 78 52 47 2,540 38,976
-5 11:47:00 043 1.90 142.000 0.656 78 52 47 2.470 37,281
-6 11:50:00 049 2.20 144.470 0.700 ° 78 52 47 2,580 39.797
-7 11:53:00 0.54 2.50 147.050 0.736 78 ‘52 47 2.780 41.778
-8 11:56:00 056 2.90 149.830 0.748 78 52 47 2,800 42.545
-9 11:59:00 0.62 3.30 152.630 0.787 78 52 47 2,940 44766
0 12:02:00 0.72 3.80 156,570 0.849 78 52 A7 3470 48.241
-11 12:05:00 0.76 4.00 158,740 0.868 78 52 47 3.230 49.236
-12 12:08:00 062 _350 161970 | o787 78 52 46 2554 44.766
12:11:00 164.524
1
Tolal 67,761 523 47.0 67.761
Average 2.76 0.760 785 49.6
Platt Environmental Services, Inc. Template Rav. 2/26/09
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PLATT ENVIRONMENTAL SERVICES, INC.

Procédures for Calibration

Dry Gas Meters

The test meters are calibrated accordinig to Method 5, Section 5.3 and “Procedures for
Calibrating and Using Dry Gas Volume Meters as Calibration Standards” by P.R. Westlin

and R.T. Shigehara, March 10, 1978.

Analytical Balance

The accuracy of the analytical balance is checked with Class S, Stainless Steel Type 303
weights manufactured by F. Hopken and Son, Jersey City, New Jersey.

Temperature Sensing Devices

The potentiometer and thermocouples-are calibrated utilizing a NBS traceable millivolt
source.

Nozzles

The nozzles are measured according to Method 5, Section 5.1.

- Pitot Tubes

The pitot tubes used during this test program are fabricated according to the

specification described and illustrated in the Code of Federal Regulations, Title 40, Part

60, Appendix A, Methods 1 through 5 as published in the Federal Register, Volume 42,

No. 180; hereafter referred to by the appropriate method number. The pitot tubes comply

with the alignment specifications in Method 2, Section 4; and the pitot tube assemblies
_are in compliance with specifications in the same section.

M091105B 28 '  Platt Environmental
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S TYPE PITOT TUBE INSPECTION FORM

Pitot TubeNc__ 8 " Date 1/9/2009

B

L

_tonouomatY_ % A Ky Ng}\ﬂ <R <50 D
iy rE I:‘ f<h <1
'PB PA = PB
0.48 CW <D, <0.95 CM TBVSIOE PLANETTTTT
(3716 IN.) (3/6 IN)
TRARSYERSE .
 —— TUBE AXIS N, —\/—]
CE cj
{—OPENINI
NES |
Kol
L

TRANSVERSE |

_TUBEAXIS, ] L/\l\
|
i
H
i

Pliot tube assembly level? X__Yyes no
* Pitot tube openings damaged? yes (explaln below)
4= 1 ° (<1 00)- az=l 1 ° (<1 oo)
bi= 1 %<5 b= 0 °(<5%)

= 1 5 0= o0 %A= 0956 (In)
Calibration requlred? yes X_ " ho
M091105B 29

g7l
RSN

z=Asing=

w=Aslng=

lnsﬁectors Name: AC

£1

O
B>
T

----- R

no

0.017 (In.); (<0.125 In.)

0.000 (In.); (<0.03125 in.)

Pa= 0478 (in)Pg=" 0478 (n.), D= - 0375 (in)

Platt Environmental
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S TYPE PITOT TUBE INSPECTION FORM

Pitot Tube Nc 8

\

Date: 4/3/2009 lnépectors Name: \ SD
7 .
g LoyeITUDIAL T8 rowl /
e RN
A ! A e -
! 2

_L%tg%& L] A 5 % E".?saw, <150 D . : - h

0.48 CM <D, <0,95 cM D-SIDE PLANE
(3715 Ny (378 IN)

Pitot tube assembly level?

Pitot tube openings damaged?
= 2 (0,
b= 1 °(5)

o =
.7= D 1 6=

Calibration required?

H
TRANSVERSE _\/_l
'“g _‘__}Eu TUBE AXIS %,
CE

Py =Pp ““kpi --------

AN
B >

-

: C ey o, W
-o{‘zimn 4 LA = "
i .

.3 y : —QJ ﬁ
!
TRANSVERSE '7 l \

o]

M091105B

X ___yes n
yes (explain below) X __no
a= 2 (<109 . z=Asings= 0.000 (In.); (<0.125 in.)
by= 1 °5) w=Asing= 0,008 (in); (<0.03125In.)
05 A= 0949 (in. Pa= 0474 (n),Ps= 0475 (0.), D= 0.375 (in.)
yes. X ___no
30 Platt Environmental

EPA-USS-0299917



31666C0-SSN-VdH

gG01L 160N

L€

Dry Gas Meter No.

‘CM16

Meter Box Calibration

[ejusuuosAuT Jeld

Date: February 13, 2009
- Standard Meter No. 14159239 Calibrated By: DCR
Standard Meter (Y) 0.9973 Barometric Pressure: 29.75
Orifice Standard Meter | Dry Gas Meter | Standard Meter | Dry Gas Meter | Dry Gas Meter | Dry Gas Meter
Seftingin H,O | Gas Volume Gas Volume Temp. F° Inlet Temp. F° |CQutlet Temp. F°| Avg. Temp. F° | Time Time
Run Number Chg (H) vr vd tr tdi tdo td Min Sec Y Chg (H)

Finaf -66.132 7.063 57 66 63|

Initial 61.130 1.978 57 67 65

Difference 1] 0.20 5.002 5.085 57 67] 64 65| 19 0 0.999 1.564

Final 55,628 96.379 - 57 65 61 X

Initial . 49.483 90.142 57 64 59

Difference 2| 0.50 6.145 6.237 57 65 60| - 62 15 0 0.994 1.624

Final 49.483 90.142 57 64 59 ’

Initial 41.760 82.327 57 59 57 » : :

Difference 3] 0.70 7.723 7.815 57 62 58 60| 15 30 0.992 1.544

Final 61.130 101.978 57 67| . 65

Initial 55.628 96.379 57 65 671

Difference 4 l ’ 0.90 5.502 5,599 &7 66 631 - 65 10 0 0.995 1.613

Final 72.793 13.883 57 69 64

Initial ,, 66.132 7.063 57 66 63 .

Differencs 5 1.20 6.661 6.820 57 68 64 66] 10| 30 0.990 1.615

Final ~ 78.313 19.513 57 73 65

Initial : . 72.793 13.883 57 69 64

Difference 6 [ 2.00 5.520 5.630 57 71 65| 68 7 0 0.996 1.735
Average 0.994 1.616
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Sfack Temperature Sensor Calibration

Meter Box # : - CM16 Name: DCR

Ambient Temperature : 57 = °F . Date: February 13, 2009

Calibrator Model #:  CL23A :
Serial #: - TL276953 B

Date Of Certification : November 3, 2008

Primary Standards Directly Traceable National Institute of Standards and Techndlogy (NIST) -

Reference ~ ’ Test
Source Thermometer T émp erature
Temperature (°F) Temperature (°F) Difference %
0 0 | 0.0
250 ' 250 ' 0.0
600 600 0.0
1200 , 1201 ' 0.1

(Ref. Temp., °F +460) - (Test Therm. Temp., F+460) 4 100 <150, .
Ref. Temp., °F + 460

MO0911058B- 32 Platt Environmental
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Meter Box Calibration

Dry Gas Meter No. CM-16 Dafe: March 30, 2009

Standard Meter No. 14159239 Calibrated By: DCR

Standard Meter (Y} 0.9973 Barometric Pressure: 29.89

Orifice Standard Meter | Dry Gas Meter | Standard Mefer | Dry Gas Meter | Dry Gas Meter | Dry Gas Meter
; SeftinginH,0 | GasVolume | Gas Volume Temp. F° Inlet Temp. F° |Outlet Temp. F°| Avg. Temp. F° | Time Time
Run Number Chg (H) vr ' vd tr tdi tdo td Min Sec Y Chg (H) .
Final 110.530 98.160 58 73 70
initial 105.058 | 92.493 58 76 71 .
Difference 1 ] 0.20 5.472 5.667 58 75 71 73} 20 30 0.992 1.499
Final 95.112 82.173 58 72 70 W
Initial 87.433 74.243 58 75 | . 70
Difference 2 ] 0.50 7.679 7.930 58 74 70 72 18 . 30 0.993 1.552
Final 79.618 66.173 60 74 69
Initial 71.431 57.759 58 75 70
Difference 3 ] 0.70 8.187 8.414 58 75. 70 72 17 0 0.896 1.620
Final 71.431 57.759 . 60 75 69
Initial 65.183 51.328 60 74 68
Difference 4 ‘ 0.90 6.248 6.431 60 75 69 72 11 30 0.991 -1.644
Final 87.433 74.243 60 75 70
initial 79.618 66.173 60 74 70
Difference 5 l 1.20 7.815 8.070 60 75 70 72 12 30 0.988 1.653
Final 10.530 98.160 60 73 70
Initial - ' 5.058 92.493 60 76 | 71
 |Difference 6 { 2.00 5.472 5.667 60 751 71 73 7 0 0.984 1.761.
Average 0.991 1.622

8820000965000-C102-9d-Vd3
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Stack Temperature Sensor Calibration

Meter Box # : . CM-16 ' : Name: DCR

Ambient Temperature : 60 °F ' _ Date: March 30, 2009

Calibrator Model #:  CL23A B
Serial # : T-276953

Date Of Cettification : November 3, 2008

Primary Standards Directly Traceable National Institute of Standards and Technology (NIST)

Reference Test
Source - Thermometer Temperature
Temperature (° F) Temperature (°F). Difference %
0 0 ' 0.0
250 260 , 0.0
600 600. . 0.0
12000 1200 - - 0.0

(Ref, Temg., °F + 460) - (Test Therm, Temp., °F +460) ,, 100<=15 %
Ref. Temp., °F + 460

M091105B 34 Platt Environmental

EPA-USS-0299921
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Platt Environmental Services, Ine. 1520 Kensington Road, Sulte 204
. Oak Brook, IL 60523-2139

630-521-2400

- 630-521-9494 fax

Nozzle Calibration Sheet
Set No. 3 |
Nominal Diameter |0.120(0.175/0.200/0.230|0.250|0.275/0.310|0.375/0.425(0.500| Other
Nozzle Diameter | .120 |.178 | 215 | .236 | .264 | 278 | .320 | 363 | .433 | .499
" Nozzle 2-4 | 26 | #7 [4-8M | #8 | 4-9 | 2-10 | 2-12 | 2-14 | 7-16
Identification
Number
.M091105B 35 v ' Platt Environmental

EPA-USS-0299922
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Dry Gas Meter Calibration Sample Train Diagram

‘gTh ermometer

Air Inlet

Dry Gos Meter
Rate Meter
Surge Tank

Air Tight PumpN\ympinger Wet Test Meter

W e T

M091105B | . 36 Platt Environmental

EPA-USS-0299923
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Isokinetic Sampling Cover Sheet

Plant Information

~ Run Number: ‘ s0en Datein. 03/ 1 9/ #s Project Number: _ M09 ({ o £
. Test Location: . g t%.RF. Re<hw?® . - ClientName’ US S‘)Te@! Plant Name: Gary (WJank ¢
Duct Shape:  Circul ortR‘é“cfé‘ ngular- Lemgttr ™ idthee—___ or Diameter. _Z¥' <
Source Condition ocraa v = Fin Test Method: __& Flue Area: £2.7322
Port Type: Flarse Port Length' j“ Port Diameter: 3"

Meter and Probe Data

Operator: DCR__ Test Tech: ASHfv MeterID: _Cm 16 Meter Y Value: 6.894  AH Value:_| . L14
Pitot ID: pOGK Pitot Coefficient O, 3¥D Probe Length: ___ 13
Probe Liner: __SS Nozzle Diameter: __ 6y, 338 Train Type: Hedb on
Filter Number/Weight____ 193 3.2494/ Thimble Number/Weight, _s————
Pre-Test Nozzle Leak Check___ ().O @ 10 "Hg Post-Test Nozzle Leak Check: 0.6 @ 15 "Hg
Pre-Test Pitot Leak Check: af 3w "H.0 Post-Test Pitot Leak Check: o/ "H,0
/ Traverse Data ’

Ports Sampled: __ & PointsiPort: | 2 Min/Point  _3 '
Total Points: ___2Y4 ~ Total Test Time: _~7 2 Sample Pianeﬁow Vertical

Stack Parameters ,
Barometric Pressure: :,}-ai gc\ Static Pressure: _~ O S i _
CO, %: ol - /Avg._ O | O.%: _20.9 | / IAvg. 267 205 Determined by: Method 3 or@
Initial lmp Volume orWexght PENN Final Imp. Volume or Weight: _3sb Imp. Volume or Weight Gain: Z A
Initial Silica Weight: AL D Final Silica Weight: __S43.7} Silica Weight Gain:___ ).§

~ Balance used for impingers and/or silica weights (Model and S/N): Nozzle Kit ID

Comments:

Ooe Fan Roanieg Doring Test

8820000965000-2102-Gd-Vd3
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Isokinetic Sampling Field Data Sheet

Project Number: Date: - 05/19// o7 Test Number: a )
Client: Test Location: 3 2 %Q{_‘\Wm_j‘,'g . Operator: DCE ;’ @%AV
Plant: .. TestMethed: &~ 7 Page Number: § of
A 50 N B
\6 AN 5% Fpt Meter |Theoretical |Theoretical
© {Meter ‘ Rate, |Meter Meter Meter Impinger
Orifice (Volume  [Square|Cubic |{Volume,  |Volume, [Stack |Meter |[Temp (Pump Outlet
Port- . Setting *|(Vm) ft*, . [Root, |Feet/ "|(Vw)ft’,per [(Vm)ft’, |Temp, |Temp |Outlet, |Vacuum, |Probe  |Filter Well .
Point#| Time | (AP) | (aH) |Actial  JAP  |Min. |point ~. ~ |total °F  |Inlet,"F°F  |*Hg  [Temp.°F |Temp.F \Temp°F
-1 | #e3 104S BH 15¢.350 [0\ [pdoa| 2. J08 jol [Eo |4y 5 250 | ast il
L 8ol Im.s52 ]2 .7 |6E. onb oI o A0, 98 [67.055 [io) |56 |44 & 28T s | YT
3 1209 1047 Qb 1(6.%84 lp.g3 |¢93z (3.8 0o.9%4 (93 | &i 44 1 & 4§ 1 Aso | 4<
H 18012 10.496 19,5 [3.350 fotasloaR [2 955 (63,79 [ 9C |54 |59 5 1380 A5 | oS
S 12 s 1687 13,5 [(6.5SO | 0L8[0 A2 N8S  |06.553 |94 |52 |47 | & XET | ASD | Y
L 1737 o4 12,9 [e1.230 [0 [0.993]9, 97 (09,338 |93 |53 |47 |5 ASS | Qen | S
7l 1089 1949 (71,996 Joba (030312716 |70k (93 (53 149 | & 250 [ aso | &
¢ 1&g 051 (28 [7H.¢90 Joad Joand (2.9 | .43 |98 155 |48 | s/ |ase |94
4 1827 1079 B 7 1797.¢00 Joasd 1o 3.3 | 77.6/4 (85 |53 |99 |7 25F | A8 [ HG
o | §730 1o.3) [N 21.296 108 11.93L12.672 [ ZLAY, 129 |$3 (41 [T 12857 |as &7
v 1433 1035 [4.08 34 713 Je.gbc |1y 3.5 24 P23 |89 163 |ye |} 15/ [ars e
Rl Jo.L8 13.7 0. 4Ly Jond [1n7 [32.3(% Wy |87 |53 9% |6 25/ o | &7
2 . - 1. (YO - g1, 721 i I
$-1 |3l 103 |9, 91.L80 oL, |0:8861 2.5 19 ) g2 1SV 14¢ & 138) 50 - | 4P
2 1§49 o 3 (a3 94,010 ja.t49f lo. %82 1 2. 047 94,038 137 1ST lyg |5 251 ago |47
3 1847 lo.39 3.1 G, bRO Joiyd . & 12,552 % 68, [§C (&1 [dJdE |C 849 lasy 4P
Y (38> lodS 124 .23 0.l {0 (8% 199,338 |88 (&t |47 &€  clasy |Aso |4
§ 1383 loy (2.7 lo1.276 o7 |0.383 |2.LHE f01,979 &5 | &7 |dfY 5= 7 st 244 Y
b |28 JoMY 136 104, 630 0673 Ja89d (2838 . [red b2 | gd (5§71 g7 |5 256 1248 [ 97
7RSS 0.sY (2% [10n. 480 n s [1.o0l (3,063 A EEL YN TN R 280 147 | 47]
T 903 1068 [R5 [uo.4Lb ol [1.0%F |3 399 jre.ytr |82 1S 1 4Y | lasr 1 asd |«
8 %08 .73 138 13. 7o fo.3wd NaSG 13 ¥ W3.9ss | 93 15 A 251 250 YL
o 18008 10,718 4.2 111,200 Jo.w33 [1.203]3. L) W% 1 2 5T 41 & A50 | 4T L
wern oo 149 liso.noledIn LR [3.568 20831 | ) [S! Tl a5y Tast |yl
L8 o 6 136 pw oyite o8 [IHY 12 388 Tadyp [/ (S (677 (2 L LT
T} 121, 14y 1. Ly '
o
[N
o

Tomskon
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Isokinetic Sampling Cover Sheet

- Plant Information
Run Number: Q\ Date: _02//%09 Project Number: Mg 11102 £
Test Location: askoase Shde Client Name: _ ) Stas ] Plant Name: _(oar, Vorlee
Duct Shape: _ or Rectangular ~LergHi———Yt Or Diameter: 13t
Source Condition: Mo rosf - % Fex aly Test Method: _&~ Flue Area: 1£2.732
Port Type: __Eiease Port Length: _7* Port Diameter: 2
_ ' Meter and Probe Data .
Operator: DCA~  Test Tech: &5#8v " MeterlD:_ il Meter Y Vaiue: 053 AH value: 1.0 16
Pitot ID:__ 5 o % B Pitot Coefficient. __ @, &40 Probe Length: _[>
Probeliner;_ =3 " Nozzle Diameter: ___ 0. 26 Y Train Type: Andersen
Filter NumberWeight___ Q¥4 02453 Thimble Number/Weight:
Pre-Test Nozzle Leak Checki___ 0. 6 @ 1o "Hg Post-Test Nozzle Leak Check: 0.0 @ lo "Hg
Pre-Test Pitot Leak Check: o/3 "H,0 Post-Test Pitot Leak Check: 0j2v “H0
f Traverse Data !
Ports Sampled: a\ : Points/Port: | & ' ___Min./Point: 3
Total Points: _____ Q¢ Total Test Timel ____“7 & Sample Plane:@ orizont lgr Vertical
Stack Parameters
Barometric Prgssure: 240 Static Pressure: __~O- 2 : .
CO2 %: _ A/ /. /Avg._ 4. ¢ Oy %: __ 404 / JAvg._28 T Determined by: Method 3 or ew
Initial Imp. Volume or Weight: Qo0 Final Imp. Volume or Weight: _ 300 ___ Imp. Volume or Weight Gain: __&
Initial Silica Weight: v ane.s Final Silica Weight: ___920.% Silica Weight Gain:__1l.4
Balance used for impingers:and/or silica weights (Model and S/N): Nozzle Kit (D L :

Comments:
1 Fen Romins
Chongs N8 o0 Y

882¢0000965000-¢10C-5d-Vdd
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Isokinetic Sampling Field Data Sheet

- Project Number: MO[/ [t os 7K Date: OE/ / 61“/ 3% Test Number: %
Client: US Steel -Oony Iorks TestLocation: 4 I+ s ¥ @gﬁ hgoge  Operator: DCRAAS LG
Plant: G Wodes Test Method: &g i Page Number: ’5 of
’ \(}54\_ N PR . : -
- pIEy %3 D
\\b Meter |Theoretical |Theoretical | N ,
- |Meter Rate, [Meter Meter Meter Impinger
_ Orifice |Volume  |Square|Cubic |Volume,  |Volume, (Stack |Meter |Temp |Pump ) Outlet
Port- . ‘ Setting (V) €, Root, {Feet/ |(Vm)ft,per |(Vm)f®,  |Temp, (Temp oOui:let, Vacuum, {Probe- - (Filter Well
Point#.| Time (AP) (AH) |Actual AP |Min. |point total °F . [ihlet,°F |°F “Hg  |Temp.°F [Temp.°F |Temp°F
-} 1938 [0.40 13,0 [27.90D |o432 3,037/ 9230 1o |83 |4y b 247 | | 328
21313 1045 9.0 o336 [0.670)p, W[ . Y71 (30,232 (80 (53 |+ | L RYP g [2p
31636 b.dfd 13,1 BaTes LB p.8TR.552 (32,703 g6 |5 | JertC 1245 |25/ |30
4 1939 0 g2 |84 [35.250 lpmylp§41d ¥R [35, 385 [0 |55 [y | O 1348 [As2 (39
ST 10,44 |2 [37.936 |nnes [pdle (2.5 37.937 79 |56 juy | L 249 38/ 139
b laus oaf A F l40.570 D3 e85t |a. s Ho. sie 7% S | H5s | G 257 | As2 |Yo
7 gy a3 (204 l43.006 [pT738 lo.sed [0.C02  [43.0tf |79 |S§¢ |45 | b 282 | as2 (40
g |98y 0.6 185 14720 |p30elns5trlnoy7 U550 |19 |59 | 4S5 2 254 | A5/ [/
9 554 10,73 3.3 (4§62 lo€5yold [3.905 2% 174 (50 (4G [ a5t 350 [¥4
b A7 o Y70 (30 Shygo  1a9oL 11134 [32,40 51906 3% 1L0 - |46 7 24 RYT|EA
H[heos  p. .88 3.8 55. 296 |092% L 13,490 55357 |74 (Lo 4G 7 247 | 298 | ¥ 2
2 139292 0.30 (2.0 58.700 |09 1de |33 52,776 | 7 | Lo [d4C [ 9 YL _1AY? | ¥2
197Dz (h. e L2, I
1a-1 10008 lo4s [R.0 62126 16.L7110.99s]3. 52 , gL |59 (47 | T 260 | A5t ¥ 2
3 ottt le.qf 1. 1e9 WYY {0b%d (037 | S ko> 64,64y [RT {51 |4 S WO |25 143
3 lwo-M 10,853 [Qd 16790 0728 |02 [7.03Y (225 180 |59 |48 | 250 |as> |43
4 (1013 lo 4 12.% 1A.98° Jo.ws |odC 5,039 - (9.9 |26 |59 |48 | 2 |85/ | #3
S 119:9° In. 43 [1.9 |7 t/o oSk |5.231 |3 43 REY g5 1S9 |47 | L 250 A7 |43
b |33 9.3 1.7 194.890 o8 loatd 2,225 (94,855 |80 - 155 |47 | L 250 lagn |43
1 X 0,55 1.8 72 Mo Jodale.924 12986 [27.184 £ [8S  In9  [¢ tace a5y |97
g8 [ w3 In LY 13.9 [76.906  [6.I% |1 66%]3. 005 749,970 | 0 &S 44 lr 280 a4 ¥
T e33 038 28 92.970  [0.806 1, 0%9{3. 282 T8 [ 36 |4 49 A 253 A5 &3
0 | 3¢ B8y 13,7 26,32 1040 304 3920 SL.asg 136 189 |43 L 283 A5 V&,
n L 3d o382 140 [H.eds (6837 DAY (38523 39,0680 | 20 [5F5  [4% A 857 S #2
el 0B .72 132 193.1n0 o84S [1ebd (31T 93 .M 0 153 &9 L 2577 | A5 &3
12-4Y AL D - gL, 3o
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- Isokinetic Sampling Cover Sheet

' : a Plant Information : : ;
Run Number: . % . Date: _03)19 / 09 Project Number: MmoaNdLe
Test Location: =2l RF Bashgose Sheede Client Name: L2 Seer { "Plant Name: _ Gery Works
Duct Shape: ercu!ar I Rectangular Jength: __ Width: of Diameter: 13
Source Condition: Nohmap Test Method: __ &5 Flue Area: [32.932
Port Type: if Ecme " Port Length: il Port Diameter: 3
: Meter and Probe Data _ , g,
~ Operator: DCR-_Test Tech;_ASHAY MeterID: _ CmM & Meter Y Value: _0.97¢ AH Valye,__ ' &/ &
Pitot ID: 00% - Pitot Coefficient __ () . P¥¢ Probe Length: 1
Probe Liner: __S$ Nozzle Diameter:  + 241 Train Type: =0T RoXx
Filter Number/Weight___ 9,15 G395 Thimble Number/Weight; . \
Pre-Test Nozzle Leak Check____ 0.0 @ /0 "Hg Post-Test Nozzle Leak Check: __ (). © @ 1+ "Hg
Pre-Test Pitot Leak Check: 613 "H,0 Post-Test Pitot Leak Check ' N "H,0
: / _ Traverse Data '
Ports Sampled: 2\ -Points/Port: /9\ Min./Point: ;
Total Points: ____ 24 * Total Test Time: __7 2 Sample Plane(?n\zo@or Vertical

Stack Parameters

Barometric Pressure: 29.1% Static Pressure: -0 A

COx%: - [h[ 1 7 JAVG. O .1 0% 2097 ; /Avg._ 2o ¥ Determined by: Metnod 3 o Method 34>
Initial lmp Volume or Weight: __ 2 6o~ Final Imp. Volume or Weight: _2 & Imp. Volume or Weight Gain: _ &

Initial Silica Weight: 2112 Final Silica Weight __ 224 .2 Silica Weight Gain;__13:°

Balance used for impingers and/or silica weights (Mode! and S/N): : Nozzle Kit ID o

Comments:

C\'\an3€ N\)OZ’&ZL "l"o 0. ’&Qq

8820000965000-¢10¢-9d-Vdd
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Isokinetic Sampling Field Data Sheet

Project Number: ﬂ'((} 7/ 4 ﬁj\ ﬁ Date: @3 } } q / Q"’f’ " Test Number: ' -3
Client: U5 Sdecld TestLocation: s~ Operator: pck
Plant: S tew Lark 3 TestMethod: 4 ¢ &F Efqgf,‘.wg@ Page Number: } of |
PETY -
U\~6’} Meter |Theoretical |Theoretical.
Meter Rate, |Meter Meter : Meter impinger
Orifice |Volume  [Square{Cubic Volume, Volume, (Stack [Meter Temp |Pump : Outlet

| Port- , Setting [(Vm) f®,  |Root, |Feet/ |(Vn)ft',per |(Vm)ft*, |Temp, |Temp |Outlet, Vacuum, |Probe |Filter Well

Point#.| Time (AP) (AH) |Actual AP |Min. |point total . |°F Inlet, °F\°F - |“Hg.  |Temp.°F |Temp.°F {Temp°F

-1 110°57 o848 [Q.o (%, 163 ol 0. 35T 3 Ses 71 152 |47 | & 2471 a5/ oo
2 haibe o H¥ 1 9.2 19928 lowd lo¥63]19.570 19220 |74 |62 (472 |4 124¢ |asa | %o
3_m-03%3 185/ 22 |fof.gso 6.4 1o.RE 1Q.LL=7 . 1er. k7 172 153 |¢¥7 | & 247 lasy |«
g w0l 10,54 1.5 Jled.5%s 0B lpUs [3.7%5 |09, 824 7% |3 |7 .5 2¢5 | &5 | &g
s u.0% 046 [ Q.0 le7. 2o PLIY o84 (2,883  [107.267 98 [s2 [¢—2 (5 [25¢ |avF | &0
C lu ! 0. 9F [ ax 0979 |3 [0l [3.587 109, ¥ (1% |59 |YF [ £ ASL_ 1asL | 4D
7 ls 0SE TS 1230 loga oy 2,193 WA.-396 |99 13 147 |5 1397 [ase | &
Y i o L3 | 3 S03e hedpa8 [2.%s |ns 683 |78 [5) 142 -|§& 20 [ 49 4/
4 et 16,774 3.3 (HE odp ool oTolR 23 oy (39 lsX (£ 7 1S ASF 24P | &/
o fpad. 0,80 |39 1131 A8 A3V ISY13 Y l12t,2er (29 |82 |47 | 5 250 |AYT? ¥ s
o . gy 4.0 [J3Y, 730 o343 I T3, 5 (24, 72199 lex g7 | & 1 RYY |agy Y,
T ne3e  joo gy 133 1IN e gt o h 33K 129,248 179 1sE 1y | S 249 AsD | 4/

B33 131. 558 (31 L3/ L _

2-1 1135 [o4Y 12 131.858 (a3 [0 [RTTE ' B s |47 S g 125 | Y
2 JH3F Je.49 [ 2% 13400 [p.7es jodR [ 2415 134,000 |78 S+ (472 |5 ads  |as2 |/
3 Yl Joosd (2.4 [136, e |03 [p818 [2.745 624 (73 [£* |47 | & RS [R5 | ¥/
S 0dd 16,97 120y (139 4o o dse |035Y |9 .S 139,969 177 |82 197 g 256 |ass o/
¢ e 16,43 | 1.9 192.000 [0 LSLI0.JIL [Q . H4T 42,03 {27 |52 47 15 2D 250 o/
L WSo 10,49 (9.2 MY, Y70 o7 (639013 6IS ldyy |22 |52 |¥2 |8 I X o
7 WSy .84 135 4y o loms lodi (2748 [igrwy [27 (s> |¥7 |7 lao  las¢ |42
¥ Iudb DS |85 [u5Ws 04T 16538 127995 149.83% 127 sy |47 & ply) 25 2
RS 62 JSLB 152 ko 16787 10980 12 .6y ISy (28 (5>~ |49 |5 2 25> YL
R AN o3 433 165,570 [0.345 1,086 3. 105 ISS\S (27 |+ a4 230 |35 &l
1 v 08 1095 S8 18t Y [o L (1,078 [ 3.3y Sty 1722 152 47 4 25D A5 23
1 0% Oy (2.3 W .Se el o M0 [2.5Y) iy [ 38 5% |9, | & 281 a8y | ¥#3

0N 1, S3Y RN ' :
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OCS Environmental, Inc,
WMethod 9 VE Inspection Form

STl TEST

Date: 0. 15-69
Source: ;57[3}{{ ,ZE flaafF -
Observation Start Time: 44 2%

Observation End Time: 2

[

Observers Posiion: /4 B F 3

Distance fo source: s‘”w Vﬂ._Df

Direction to source: ,u L}

Helght of source: YK

Vertical angle to source: _4 ¢

[Sf {luv\)

Emissions color:.
Background:
8ky Conditions:
Wind Speed:
Wind Direction:
Ambient Temp:

Page /

pr\;

Start
Ly

End

A8 asfln | SANE

¢ fina.
o

s

44

Relative Humidity%: g7 | 7

Wet Bulb Temp:

wrmy

-~

Plume Typez@ Detached  None

15

v

Comments

30 | 45|

o
w
<«

45 Cormnmenis -
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Qo

20159]0 e 1lo

Addiitonal Info {include steam dissipation paint)

Obsetver's S)gnatur;{

20071107 Method 9 Inspettion Form.dos

M091105B
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EPA-USS-0299930
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- OGS Environmental, Inc.
Mathod 8 VE Inspection Form.

AU BF STHE TEST
15T oW

¢3-19-09

Date:
71y RE ﬂu £

Sourge: .

- Emissions color:

_ Page A of Z

Start End

Observation Start Time: 09! ¢ ¢
ObservalionEnd Time: ¢2:02 . ¥ ¢

Observer's Position:
Distance to source:
~ Direction to source:

Helght of sotrce:

Vertical angle o source:

YIIN )

HiyBE3

: .

IA]¢

Y

Backgrotnd:

Bky Conditions:
Wind Speed:

Wind Direction;
Ambient Temp:
Relative Humidity%:
Wet Bulb Temp:

Plume Type: éﬁached) Detached None

.S‘;‘:\_/”b 1 —

ﬂf:ﬁ&

PIv

[

N 27V,

L4

—r p———

Comments '

15

0 115130

45 Comments

/)

30

I 1o ey (O

b

31

(4

32

33

34

35

36

37

38

39

.40

41

42

43

44

45

\50301-&-,{.01\3'-‘-0(000\10302#-0)1\3—&0

| 46 ;

47

18

48 Vi

49

50 /

51 /

52 N

53 /

54 /

55 | /

66

57

551 7

591/

Addiional Info finclude stear dissipation point)

"Chbservars Signature '
| 7 }gz g: A %Z!

20071107 Method 8 Inspection Form.doe
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_ 0OCS Environmental, Inc.
- Method 9 Source Layout Sketch

A1y GF. S THCk TesT

15 Rud
. Date: 03 119109
Observer Name: _(uglrld . ‘ . .
BeginTime:  Q&0% Time End: @ %02 %)
| - v,
No Sun Visible Times Observation Point
1253

Observer's
Position

Signatun;e: DW“”}? wp‘;{’ /{ | : .

_ 20071107 Method 9 Source Layout Skefch.doc

'M091105B - 45 | Platt Environmental
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s R, " : 0CS Environmental, Inc.

Method 8 VE Inspection Form
HiyBE STHL TEST '

AND R(A’A/_

Date; 03-19-09
Source:
Observation Start Time: €923 0
Observation End Time: @94 4792 90
Observer's Position:  fy 2E 3
Distance to source: LD/

Direction to source: AL (s

Height of source: ’

Vertical angle fo source: __ 4/’

2N EE fnf

Emissions color:.
Background:
Sky Conditions:
Wind Speed:
Wind Direction:
Ambient Temp:
Relative Rumidity%:
Wet Bulb Ternp:

- tliba, |
&£

‘Page {___of 4

Start
AL pollp | fanl

J Ate
LLy L

Ly

44
N2

1
et

hmy

Plume Type;/Attached) Detached None

0 (1530 45]

Comiments

30

o
o

45 Comments -

OO | N ok ol io

e b et [ o s s

—y

(1o SN O3 PTG e T e

olejo®IsnIalalsisiving| of elslo]elsfslolo]s]e sl oo

°°Q°°°soo°m°°°%maqn°ewawaﬁqmqu

SICTES SESIET e R A e 4 R CRTE LYY IR R EXVPTN P I g ey ooy g g g g g

LR R

7 —

po [ frofho ' N
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QCS Environmental, Inc.
Method 9 VE Inspection Form
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068 Environmental, Inc.
Method 9 Source Layout 8ketch
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Observation Start Time: 24200
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OCS Environmenta), Inc.
Method 9 Source Layout Skeifch
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Qcs Ehvironmental,vlnc.
Method 9 VE Inspection Form
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OCB Environmental, Inc.
Meathod 9 VE Inspection Form
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- QCS Environmental, Ine.

Method 8 VE Inspection Form _
: . Page / _of 2-
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Method 8 VE Inspaction Form
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- OC$ Environmental, Inc, - |
Method 8 VE Inspection Form -
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OCS Environmental, Inc.
Method 9 VE Inspection Form
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Source: He4BE  BreHou SE Emisslons color; dedl__SHme
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OCS8 Environmental, Inc.
Method 9 Source Layout Sketch
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